* 



What is claimed is: 



1. A thermal insulation system, comprisir 

at least one flexible insulating layer/wherein each flexible insulating layer 
comprises: 

a reflection layer, having a first surface and a second surface; and 
a spacer layer adjacent the first surface of the reflection layer, wherein the 
spac^layer contains powder having a compressed density of 
approximately 1 to 10 times a bulk density of the powder. 




2. The thermal insulation system of claim 1 , wherein the po^defhas a surface area 
of approximately 10 to 1,100 m 2 /g of powder. 

3. The thermal insulation system ofpkim 1 , wherein the bulk density of the powder 
is less than approximatety^flwft 3 . 

The thermaj^ulation system of claim 1, wherein the powder is electrostatically 
attra£tea to the first surface of the reflection layer. 



The the 
carrier layer, 



rmjd* itfsiriation system of clainrlTwhere^^ is cont 



6. 



7. 



The therma 
injected int< 



insulation systpHfof claim 5, wherein, 
the capas^-iayer. 



Sfiaffically 



The thermal insulation system of claim 5, wherein the powder is chemically 
fcrfmed in die carrier layer. 
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The thermal insulation swfem of claim 1, wherein the powder is a silica selected 
from the group consisting of fumed silica and silica aerogeL 



The thermal insulation system of < 
from the group consisting^im^ fojls 



^her ein the reflection layer is selected 
and-nletalized films. 



10, The thermal insulation system of claimJL<^erein each spacer layer has a 
thickness of approximately O.O02to 0.20 inches. 

11. The thermal insji&fion system of claim 1, further comprising: 
an outer jKtsing surrounding the at least one flexible insulating layer. 



p 



ru 



12. 



fri 

-.Tf 




A thermal insulation system, con^ngmg: 

at least one flexible insulating laypfr, wherein each flexible insulating layer 
comprises: 

a reflection layer, havi6g a first surface and a second surface; 
carrier layer; 

a fill layer adjacenythe first surface of the reflection layer and interposed 
between the carrier layer and the reflection layer, wherein the fill 
layer contains powder having a compressed density of 
approximately 1 to 10 times a bulk density of the powder; and 
at least one eWge strip adjacent the fill layer and interposed between the 
career layer and the reflection layer. 




13. The thermal insulation system of ckdm 12, further comprising: 

at least one intermediate strip injttposed between the carrier layer and the 
reflection layer, wherein the at least one intermediate strip separates 
sections of the fill kfyer. 
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14. The thermal insulation system of claim 12, further corrmfising: 

an outer casing surrounding the at least one flexible insulating layer. 



15. 



The thermal insulation system of claim 12, whereir/the carrier layer of a first 
flexible insulating layer is the reflection layer of ari adjacent flexible insulating 
layer. 



16. 



The thermal insulation system of claim 12, wherein each combination of a fill 
layer and its adjacent carrier layer has a thicikness of approximately 0.002 to 0.20 



inches. 



17. 



A method of insulating an object, comprising: 
applying a thermal insulation systen/to the object, wherein the thermal insulation 
system comprises: 

at least one flexible insulting layer, wherein each flexible insulating layer 
comprises: 

a reflection layer, having a first surface and a second surface; and 
a spacer layer adjacent the first surface of the reflection layer, 
wMerein the spacer layer contains powder having a 
zfompressed density of approximately 1 to 10 times a bulk 
density of the powder; and 
applying an operating pressure to the thermal insulation system, wherein the 
operating/pressure is below about 760 torr. 



18. The method/f claim 17, wherein the operating pressure is below approximately 
50 torr. 
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The method of claim 17, wherein the operating pressure is/L the range of 
approximately 1 ton: to 10 torr. 



20. A method of insulating an object, comprising: 

applying a thermal insulation system to the object, wherein the thermal insulation 
system comprises: 

at least one flexible insulating layer, when^n each flexible insulating layer 
comprises: 

a reflection layer, having a first /urface and a second surface; 
a carrier layer; 

a fill layer adjacent the first slirface of the reflection layer and 
interposed between/the carrier layer and the reflection 
layer, wherein the/fill layer contains powder having a 
compressed density of approximately 1 to 10 times a bulk 
density of the powder; and 
at least one edge strto adjacent the fill layer and interposed 
between the! carrier layer and the reflection layer; and 
applying an operating pressure t6 the thermal insulation system, wherein the 
operating pressure is b/low about 760 torr. 

21. The method of claim 20, rartner comprising: 

at least one intermediate/Strip interposed between the carrier layer and the 
reflection layer/wherein the at least one intermediate strq) separates 
sections of the fill layer. 



22. The method of claim 20, wherein the thermal insulation system further comprises: 
an outer casing/surrounding the at least one flexible insulating layer. 
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23. The method of claim 20, wherein the operating pressure is below approximately 
50 torr. 

24. The method of claim 20, wherein the operating pressure is in the range of 
approximately 1 torr to 10 torr. 

25. A method of fabricating a thermal insulation system, comprising: 

distributing a powder across a first surface of a reflection layer at an application 

rate, thereby producing a fill layer adjacent Jhe first surface of the 
reflection layer; 

applying a carrier layer on the fill layer, thereby/producing a spacer layer 

comprising the carrier layer and the ffll layer, and 
compressing the reflection layer and spacei/kyer such that the powder has a 

compressed density of approximately 1 to 10 times a bulk density of the 

powder; / 

wherein the application rate of the ppVder is sufficient to produce a thickness of 
the spacer layer of approximately 0.002 to 0.20 inches subsequent to 
compressing the reflection layer and spacer layer. 

26. The method of claim 25, further comprising: 

producing additional spacer/foyers on additional reflection layers prior to 
compressing to prdduce a plurality of flexible insulating layers. 

27. The method of claim 25, wherein the powder is a silica selected from the group 
consisting of fumed silica and silica aerogel. 



28. 



The method of claim 25, wherein the reflection layer is selected from the group 
consisting of metal foils and metalized films. 
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29. The method of claim 25, wherein the reflection layer is selected from the group 
consisting of aluminum foil and aluminized polyester film. 



30. 



31. 



The method of claim 25, wherein the application rate of the powder is sufficient 
to produce a thickness of the spacer layer of approxima/ely 0.002 to 0.20 inches 
subsequent to compressing the reflection layer and spafcer layer. 



The method of claim 25, wherein the application rate of the powder is sufficient 
to produce a thickness of the spacer layer of approximately 0.05 inches 
subsequent to compressing the reflection layer/and spacer layer. 



32. The method of claim 25, further comprising: 

applying an outer casing on the spacer layer prior to compressing the reflection 

layer and spacer layer; 
wrapping the outer casing around the/feflection layer and spacer layer; and 
seaming the outer casing. 



33. 



A method of fabricating a thermal insulation system, comprising: 
distributing a powder across a first surface of a reflection layer at a first 

application rate, thereby producing a fill layer adjacent the first surface of 

the reflection layer; 

removing powder from the'fill layer, such that remaining powder has a second 
application rate; 

applying a carrier layer An the fill layer, thereby forming a spacer layer 
comprising ther carrier layer and the fill layer; and . 
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compressing the reflection layer and spacer layer such that thepowder has a 

compressed density of approximately 1 to 10 tirne/ 1 bulk density of the 
powder; 

wherein the second application rate of the powde/is sufficient to produce a 
thickness of the spacer layer of approxirnately 0.002 to 0.20 inches 
subsequent to compressing the reflection layer and spacer layer. 

34. The method of claim 33, further comprising: 

producing additional spacer layers on additional reflection layers prior to 
compressing to produce a plurality of flexible insulating layers. 



35. 



The method of claim 33, further comprising: 

applying an outer casing on the spacer layer prior to compressing the reflection 

layer ancrspacer layer; 
wrapping the^uter casing around the reflection layer and spacer layer; and 
" ag the outer casing. 
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